IBM11D2400BA 1BM11D2370BA
IBM11E2400BA IBM11E2370BA

2M x 36/2M x 40 DRAM Modules

Features

« 72-Pin JEDEC Standard Single-In-Line
Memory Module
+ Performance:

-60 -70
taac |RAS Access Time 60ns | 70ns
tcac | CAS Access Time 15ns | 20ns

1aa |Access Time From Address | 30ns | 35ns

tac |Cycle Time 110ns|130ns

1pc |Fast Page Mode Cycle Time| 40ns | 45ns

Optimized for use in ECC applications

High Performance CMOS process

Single 5V, + 0.5V Power Supply

All inputs & outputs are fully TTL & CMOS
compatible

Fast Page Mode, Read-Modify-Write cycles
Refresh Modes: RAS-Only and CBR

1024 refresh cycles distributed across 16ms
10/10 Addressing (Row/Column})

Au and Sn/Pb versions available

e o s o o

Description

The ECC-Optimized SIMMs, IBM11D2370BA and
IBM11D2400BA are 8MB industry standard 72 pin
4-byte single inline memory modules (SIMMs). The
Modules are organized as 2M x 36/40 high speed
memory arrays, and are configured as 2 1M x 36/40
banks - each independently selectable via unique
RAS inputs. The 2M x 36 assembly is intended for
use in 8 byte applications, typically having 64 data
and 8 check bits (64/72 code). The 2M x 40 assem-
bly is applicable to 4 byte applications with 32 data

and 7 or 8 check bits (32/39 code), or 8 byte applica-
tions with extended error correction capabilities. The
modules are manufactured with 18 or 20 1M x 4
devices, each in a 350 mil package, and are compat-
ible with the JEDEC 72-pin SIMM standard.

The IBM 72-pin SIMMs provide a high-performance,
fiexible 4-byte interface in a 4.25" long footprint.
Related products include other density offerings and
parity SIMMs.

Card Outline
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1BM11D2370BA 1BM11D2400BA
IBM11E2370BA IBM11E2400BA
2M x 36/2M x 40 DRAM Modules

Pin Description Pinout

RASO, RAS1 Row Address Strobe Pin #|Name | Pin # |Name | Pin #|Name | Pin #|Name | Pin # [Name | Pin #|Name
CAS0, CAS1  |Column Address Strobe 1 |vss | 13 |A1 25 |pai3| 37 |pQi9| 49 |oQ22| 61 |DQas
WE Roadiwrite Input 2 Do | 14 [a2 | 26 |oa14| 38 [Da2o| 50 |p23| 62 |pQ3s

OE Output Enable
pat | 15 |a3 27 |pais| 39 |Vss | 51 |DQ24| 63 |DQ3s

AD - A9 Address inputs
DQ0-35 or DQ0-39 | Data Inputioutput 4 |pa2 | 16 |A4 28 |A7 40 |CAS0| 52 |pQ2s| e4 Da3s
Vee Power (+5V) 5 |DQ3 | 17 |As 29 |pats| 41 INC | 53 [DQ26| 65 |pQa7
Vss Ground 6 |DQa | 18 |Ae 30 Vo | 42 INC | 54 |DQ27| 66 |DQ3s
NC No Gonnect 7 |pas | 19 |[OE | 31 |aAs 43 |CAS1| 55 |DQ2s| 67 |PD1
ECC, PD1-PD4 |Presence Detects 8 |pas | 20 |pas | 32 |Ag 44 |RAS0| 56 |DQ2o| 68 |PD2

9 |DQ7 | 21 |DQ9 | 33 |NC 45 |RAS1| 57 |DQ30]| 69 |PD3

10 |Vec 22 |DQ10| 34 |NC 46 |DQ21| 58 |DQ31| 70 |PD4

11 |NC 23 |DQ11| 35 |DQ17| 47 [WE 59 |Vee 71 |DQ39

12 |AO 24 |DQ12| 36 |DQ18| 48 |ECC | 80 |DQ32| 72 |Vss
1. DQ36 - DQ3Y are NG for x36 SIMM.
Ordering Information
Part Number Organization Speed Leads Dimensions Notes
1BM11D2370BA-60 2M x 36 60ns Sn/Pb 4.25"x 1" x .360"
IBM11D2370BA-70 2M x 36 70ns Sn/Pb 4.25"x 1" x .360"
IBM11E2370BA-60 2M x 36 60ns Au 4.25"x 1" x .360"
IBM11E2370BA-70 2M x 36 70ns Au 4.25"x 1" x .360"
1BM11D2400BA-60 2M x 40 60ns Sn/Pb 425" x 1" x .360"
1BM11D2400BA-70 2M x 40 70ns Sn/Pb 425" x 1" x .360"
IBM11E2400BA-60 2M x 40 60ns Au 4.25"x 1" x 360"
IBM11E2400BA-70 2M x 40 70ns Au 4.25"x 1" x .360"
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1BM11D2400BA {BM11D2370BA
1BM11E2400BA IBM11E2370BA
2M x 36/2M x 40 DRAM Modules

Block Diagram

OFE
WE
RASO RAS1
CASO*‘ CAS1
TAS RAS WE OF CAS RAS WE ©OF
D0 ——{pa —1oat
DQI ——{DQ2 Do ——ba2 D10
D2 — 1pQ3 —'DQ3
D03 — D4 —
CAS RAS WE OF TAS RAS WE ©OF
p4 ——pat —{pat
DQs5 DQ2 D1 —baz D1
Da6 DQ3 —DGa
Da7 Q4 L—{Daa
I T 1 1] I T
TAS RAS WE ©OF CAS RAS WE ©OF
DQ8 ——{pat —ba1
DQs ——{pa2 D2 —pg2 D12
DQ10 DQ3 I —{ogs
pat1 D4 —|oca
T T S 11
CAS RAS WE OF TAS RAS WE ©OF
DQ12 DQ1 ——{Dat
DQ13 DQ2 D3 —iDd2 D13
Da14 DG3 0Q3
D415 DQ4 DG4
RN I S Y — L I I I
TAS RAS WE OF TAE RAS WE ©O©OF
DQ16 DQ1 —DQt
DQ17 DG2 D4 ) D4
0Q18 DQ3 I pa3
0a19 DG4 —{ba4
CAS RAS WE ©OF TAS RAS WE OF
DQ20 pQi —Dat
DQ21 0Q2 Ds —1DQ2 D15
DG22 DQ3 L 1bqa
DA23 DA4 L Ibcs
I T 1 T I | T T
TAS RAS WE OF TAS HAS WE ©F
DQ24 Dat L—{pa1
DQ25 pa2 D6 —{pQ2 D16
DQ26 DQ3 DQ3
Da27 DQ4 DO4
CTAS RAS WE OF TAS RAS WE ©F
DQ28 DQ1 — %Y
DQ29 DQ2 D7 I {Da2 D17
DQ30 DQ3 I Ipa3
Das1 DG4 DG4
—_—m T T T —_—r 1 [ [
TAS RAS WE OF CTAS RAS WE OF
DQ32 Da1 —pas
DQ33 DQ2 D8 —pa2 D18
DG34 DQ3 —{pgs
DA3S DG4 —-{DQ4
I —L e e ——
'"Eké'm_*E OF ' I CAS ®HAS é!"
DQ36 DQ1 DQ1
i S B I
DQ3g DG4 —Dcu
L o e e —t L e e e o
NOTE: D9 AND D19 ARE NOT USED IN X36 SIMM
DO - D19
AD - AS AQ - AS: DRAMS DO - D19 vee —z P

Vss —&—— . po-D19
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1BM11D2370BA IBM11D2400BA
IBM11E2370BA 1BM11E2400BA
2M x 36/2M x 40 DRAM Modules

Truth Table
Function AAS TAS WE OE Row Col Al DQ Bits
Address | Address
Standby H X X X X X High Impedance
Read H Row Col Valid Data Qut
Early-Write L L Row Col Valid Data in
. Valid Data Out,
Late-Write / RMW L L H-L L—H Row Cot Valid Data In
Fast Page Mode-Read L HoL H L Row Col Valid Data Out
1st cycle
Subsequent Cycles L H-L H L N/A Col Valid Data Qut
Fast Page Mode-Write L Hol L X Row Col Valid Data In
1s1 cycle
Subsequent Cycles L HoL L X N/A Col Valid Data In
Fast Page Mode .
Read-Modify-Write: L Hol | HoL | LoH Row Col Valid Data Out.
1st cycle
i Out
Subsequent Cycles L HosL Hol LoH N/A Col Valia Data Qut.
RAS-Only Refresh L H X Row N/A High impedance
CAS-Betore-RAS Refresh H-L L X X High Impedance
Presence Detect
Pin -60 -70
ECC (ECC Oplimized SIMM) Vss Vss
PD1 NC NC
PD2 NC NC
PD3 NC Vss
PD4 NC NG
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IBM11D2400BA 1BM11D2370BA
1BM11E2400BA [BM11E2370BA
2M x 36/2M x 40 DRAM Modules

Absolute Maximum Ratings

Symbol Parameter Rating Units Notes
Vee Power Supply Voltage 0510 +6.5 v 1
ViN Input Voltage 0710 Vg +0.7 Vv 1
Vour Output Voltage 0.710Vge+0.7 Y 1
Torr Operating Temperature 0to +70 °C 1
Tsta Storage Temperature -5510 +125 °C 1
Pp Power Dissipation 13.2 w 1,2
lout Short Gircuit Output Current 50 mA 1
1. Stresses greater than those listed may cause permanent damage to the device. This is a sirass rating only, and device functional
operation at or above the conditions indicated is not implied. Exposure to absolute maximum rating conditions for extended peri-
ods may affect reliability.
2. Maximum power occurs when all banks are active.

Recommended DC Operating Conditions (T, =0to 70°C)

Symbol Parameter Min Typ Max Units Notes
Vecc  |Supply Voltage 4.5 5.0 55 v 1
Vin Input High Voltage 2.4 — Vee v 1
Vi Input Low Voltage 0.0 — 08 \ 1
1. All voltages referenced to Vgg.
Capacitance (Ta=0to+70°C, Voc =5.01 0.5V)
Symbol Parameter x36 Max x40 Max Units Notes
Cy Input Capacitance (A0-A9) 100 104 pF
Ci Input Capacitance (RAS, TAS) 66 70 pF
Ci Input Capacitance (WE) 112 116 pF
Ciy Input Capacitance (OE) 112 116 pF
Cwo Output Capacitance (All DQ bits) 25 25 pF
- Page 38
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1BM11D2370BA IBM11D2400BA
IBM11E2370BA IBM11E2400BA
2M x 36/2M x 40 DRAM Modules

2M x 36 DC Electrical Characteristics

(Ta=010+70°C, Vo = 5+ 0.5V)

Symbol Parameter Min Max Units Notes
Operating Current -60 — 1098
lect Average Power Supply Operating Current mA 1,2,3
(RAS, CAS, Address Cycling: trc = tac min) 70 — 890
Standby Current (TTL)
leea Power Supply Standby Current — 36 mA
(RAS=CAS>V,)
RAS Only Refresh Gurrent -60 — 1098
leea Average Power Supply Current, RAS Only Mode mA 1,3,4
(RAS Cycling, CAS 2 Vyy: tgc = tae min) 70 — 990
Fast Page Mode Current -80 — 693
lcca Average Power Supply Current, Fast Page Mode mA 1,2,3
(RAS = Vv, CAS, Address Cycling: teg = 1pc min) 70 — 648
Standby Current (CMOS)
lccs Power Supply Standby Current — 36 mA
(RAS = CAS = V¢ -0.2V)
CAS Before RAS Refresh Current -60 — 1098
lccs Avera e Power Supply Current, CAS Before RAS Mode mA 1,3, 4
, Cyeling: tre = tre min) 70 — 990
Input Leakage Current OE, WE, 180 +180
i Input Leakage Current, any input ADDRESS A
W (0.0 < Vin< (Vee < 6.0V)) H
All Other Pins Not Under Test =0V RAS, CAS -90 +90
Qutput Leakage Current
lowy  [(Dour is disabled, 0.0 < Vour < Vec) -20 +20 A
Output High Level
Vor  |output "H" Level Valtage (lour = -5mA @ 2.4V) 24 - v
Output Low Level
Vou Output "L" Level Voltage (loyt = +4.2mA @ 0.4V) - 0.4 v
1. leer, loes, lcea and lcce depend on cycle rate.
2. lcct, loca depend on output ioading. Specified values are obtained with the output open.
3. Address can be changed once or less while RAS = V.. In the case of Iggy, it can be changed once or less when CAS = V)
4. Refresh current is specified for 1 bank..
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1BM11D2400BA IBM11D2370BA
1BM11E2400BA 1BM11E2370BA
2M x 36/2M x 40 DRAM Modules

2M x 40 DC Electrical Characteristics (To=010+70°C, Veg =51 0.5V)

Symbol Parameter Min Max Units Notes
Operating Current -60 — 1220
loct Average Power Supply Operating Current mA 1,23
(RAS, CAS, Addrass Cycling: trc = tre min) -70 — 1100
Standby Current (TTL)
leca Power Supply Standby Current _— 40 mA
(RAS = CAS 2 V)
RAS Only Refresh Current -60 — 1220
lcea Average Power Supply Current, RAS Only Mode mA 1,3,4
(RAS Cycling, CAS = Vin: tre = tac min) 70 — 1100
Fast Page Mode Current -80 — 770
lccs Average Power Supply Gurrent, Fast Page Mode mA 1,2,3
(RAS = V|, CAS, Address Cycling: tpc = 1pc min) 70 _— 720
Standby Current (CMOS)
lecs Power Supply Standby Current — 40 mA
(RAS = CAS = V¢ - 0.2V)
CAS Before RAS Refresh Current -60 — 1220
lece Average Power Supply Current, CAS Before RAS Mode mA 1,3,4
(RAS, Exg Cycling: tge = tac min) 70 — 1100
Input Leakage Current OE, WE, 200 +200
1 Input Leakage Current, any input ADDRESS A
M (0.0 < Vin s (Voo < 6.0V)) W
All Other Pins Not Under Test = 0V RAS, CAS -100 +100
Qutput Leakage Current
o) [(Doyy is disabled, 0.0 < Vour < Vee) -20 +20 HA
Output High Level
Vo |Output "H” Levet Voltage (lour = -5mA @ 2.4V) 24 - v
Output Low Level . 04 v

VoL Output “L” Level Voltage {lout = +4.2mA @ 0.4V)

1. lceas lcea, loca @and legs depend on cycle rate.

2. lgc1, Igca depend on output loading. Specified values are obtained with the output open.

3. Address can be changed once or less while RAS = V.. In the case of lcca, it can be changed once or less when CAS = Viy
4. Refresh current is specified for 1 bank..
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IBM11D2370BA IBM11D2400BA
IBM11E2370BA 1BM11E2400BA
2M x 36/2M x 40 DRAM Modules

AC Characteristics (Ta=0to+70°C, Vg =5+ 0.5V)

1. Viu(min) and V_{max) are reference levels for measuring timing ot input signals. Transition fimes are measured between V| and
ViL.

2. An initial pause of 200ys is required after power-up followed by 8 FAS only refresh cycles before proper device operallon is
achieved. In case of using intemal refresh counter, a minimum of 8 CAS befare RAS refresh cycles instead of 8 RAS only refresh
cycles is required.

. AC measuremenis assume ty = 5ns.

Read Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

Symbol Parameter 50 0 Units Notes
Min Max Min Max
tre Random Read or Write Cycle Time 110 — 130 — ns
tap  |RAS Precharge Time 40 — 50 — ns
tcp  |CAS Precharge Time 10 — 10 — ns
taas  |RAS Pulse Width 60 16K 70 16K ns
tcas  [CAS Pulse Widih 18 — 20 — ns
tasr  |Row Address Setup Time 0 — 0 — ns
tran  |Row Address Hold Time 10 —_ 10 —_ ns
tasc |Column Address Setup Time 0 —_ o] — ns
tcan  |Column Address Hold Time 10 — 15 — ns
tacp  |RAS to CAS Delay Time 20 45 20 50 ns 1
trap | RAS to Column Address Delay Time 10 — 15 — ns 2
trsy  |RAS Hold Time 15 — 20 — ns
fcsh  |CAS Hold Time 60 — 70 — ns
icrp  |CAS 10 RAS Precharge Time 10 — 10 — ns
topp  |OE to Dy Delay Time — — — — ns 3
iozo |OE Delay Time from Dy — —_ - — ns 3
tozc  |CAS Delay Time from Dyy — — - - ns 3
tar Column Address Hold Time Referenced to RAS 45 e 50 — _—
tr Transition Time (Rise and Falil) 3 50 3 50 ns
1. Operation within the trcp (Max) fimit ensures that 1rac (Max) can be met. 1gcp (Max) is specified as a reference point only: if trep is
greater than the specified trep (max) limit, then access time is controlled by tcac.
2. Operation within the tgap (Max) limit ensures that trac (Max) can be met. trap (Max) is specified as a reference point only: if tgap
is greater than the specified taap (max) limit, then access time is controlied by taa.
3. This timing parameter is not applicable to this product, but applies to a related product in this family.
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1BM11D2400BA IBM11D2370BA
IBM11E2400BA IBM11E2370BA
2M x 36/2M x 40 DRAM Modules

Write Cycle
-60 -70 )

Symbol Parameter i v i Vox Units Notes
twes  |Write Command Set Up Time 0 — 0 — ns 1
twen  |Write Command Hold Time 10 — 15 — ns
twp Write Command Pulse Width 10 — 16 — ns
taw,  |Write Command 1o RAS Lead Time 15 — 20 — ns
tew. |Write Command 1o TAS Lead Time 15 — 20 — ns
twen |Write Command Hold Time Referenced to RAS —_ — — — ns 2
tour | Data Hold Time Referenced to RAS — — —_ — ns 2

1os Din Setup Time 0 — 0 — ns 3
ton Dy Hold Time 10 — 15 — ns 3

1. twes, Trwos lowns tawp, and tepw are not restrictive parameters, They are included in the data sheet as electrical characteristics
only. I twes = twes{min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through
the entire cycle; If trwp 2 tawn(Min.), towp 2 tewp(min.), tawp 2 tawo(min.) and tcpw = tepw(min.)(Fast Page Mede), the cycle is a
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the
condition of the dala (at access time) is indeterminate.

2. This timing parameter is not applicable to this product, but applies to a related product in this family.

3. Data-in set-up and hold is measured from the latter of the two timings, CAS or WE.
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1BM11D2370BA IBM11D2400BA
IBM11E2370BA IBM11E2400BA
2M x 36/2M x 40 DRAM Modules

Read Cycle
60 70 A
Symbol Parameter Units Notes
Min Max Min Max
taac  |Access Time from RAS — 60 — 70 ns 1,2
tcac  |Access Time from CAS — 15 — 20 ns 1,2
taa  |Access Time from Address — 30 —_ 35 ns 1,2
foea |Access Time from OE — 15 — 20 ns 1,2
tacs {Read Command Selup Time 0 —_— 0 — ns
ke |Read Command Hold Time 1o CAS 0 — ] — ns 3
tapn  |Read Command Hold Time to RAS 0 — 0 — ns 3
trar  |Column Address to RAS Lead Time 30 — 35 — ns
tca.  |Column Address to TAS Lead Time — — — — ns 4
ez |CAS to Output in Low-2 0 — 0 — ns
toes  |OE Setup Time prior 1o RAS — — — — ns 4
toH Output Data Hold Time 0 — 0 — ns
tovo  |Output Data Hold Time from OE 0 — 0 — ns
forr  [Output Buffer Tum-off Delay 0 10 0 15 ns 5
tron  |RAS Hold to Output Enable 10 — 10 — ns
tcop {CAS to Dy Delay Time 10 — 15 — ns
torz  |Output Butfer Tum-off Delay from OE 10 15 ns 5
1. Measured with the specified current load and 100pF.
2. Access time is determined by the latier of trac, tcac, tcpa. taa, toea.
3. Either trcy or trpy Must be satisfied.
4. This timing parameter is not applicable 1o this product, but applies to a related product in this family.
5. torr (Max) and toez (Max) define the time at which the output achieves the open circuit condition and is not referenced to output
voltage levels.
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IBM11D2400BA 1BM11D2370BA
IBM11E2400BA IBM11E2370BA

2M x 36/2M x 40 DRAM Moduies

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
trc Fast Page Mode Cycle Time 40 — 45 —_ ns
trase | Fast Page Mode RAS Pulse Width 60 100K 70 100K ns
tcpan | RAS Hold Time from CAS Precharge — — — — ns 1
icpa Access Time from CAS Precharge — 35 — 40 ns 2,3
1. This timing parameter is not applicable to this product, but applies to a related product in this family.
2. Measured with the specified current load and 100pF.
3. Access time is determined by the latter of trac, tcac, tera, 1aa, toea.
Read-Modify-Write Cycle
-60 -70
Symbol Parameter Units Notes
Min Max Min Max
trwc  |Read-Modify-Write Cycle Time 160 — 180 —_— ns
tawo  |RAS to WE Delay Time 90 — 95 — ns 1
tcwp |CAS 10 WE Delay Time 45 — 45 — ns 1
tawp  |Column Address to WE Delay Time 55 —_ 60 — ns 1
foen  |OE Command Hold Time 10 — 15 — ns

1. twes, tawps Towo. Tawn, and icpy are not restrictive parameters. They are included in the data sheet as electrical characteristics
only. If twes = twes{min.), the entire cycle is an early write cycle and the data pin will remain open circuit (high impedance) through
the entire cycle; If trwp = tawp(Min.), lowp 2 tewn(Min.}, tawo = tawo(min.) and tcpw > tepw(min.)(Fast Page Modey), the cycle is a
Read-Modify-Write cycle and the data will contain read from the selected cell: If neither of the above sets of conditions are met, the
condition of the data (at access time) is indeterminate.
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IBM11D23708A IBM11D2400BA
1BM11E2370BA IBM11E2400BA
2M x 36/2M x 40 DRAM Modules

Fast Page Mode Read-Modify-Write Cycle

-60 -70
Symbol Parameter Units Notes
Min Max Min Max
awc |Fast Page Mode Read-Modify-Write Cycle Time 85 — 90 —_— ns
tcew |WE Delay Time from CAS Precharge — — — — ns 1
1. This liming parameter is not applicable 1o this product, but applies 1o a related product in this family.
Refresh Cycle
-80 -70
Symbol Parameter Units Notes
Min Max Min Max
'=
: TAS Hold Time 15 15 ns
CHR |(CAS before RAS Refresh Cydle - -
CAS Setup Time
tesa (CAS before RAS Refresh Cycle 10 - 10 - ns
‘ WE Setup Time 5 5 _ ns
WRP |(CAS before RAS Refresh Cycle -
; WE Hold Time 10 _ 10 . ns
WRH (CAS before RAS Refresh Cycle
tarc  |RAS Precharge to CAS Hold Time 0 — 0 — ns
trer  |Refresh Period — 16 — 16 ms 1
1. 1024 Refreshes are required every 16ms.
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IBM11D2400BA 1BM11D2370BA
IBM11E2400BA I1BM11E2370BA
2M x 36/2M x 40 DRAM Modules

Read Cycle

tras le—— thp — |

V-~ A I a—

A
[
;

—

Vi —

tesk
treo trsH le— toRP —]

tasr —] W tase o

Viy -
Address

Vi -

torr —f

toez

Hi-Z Valid Data Out

tac

ton

CH or °L”

toro

8189248 P
MMDS34DSU-00 age 397
Revised 7/94



IBM11D2370BA IBM11D2400BA
IBM11E2370BA 18BM11E2400BA
2M x 36/2M x 40 DRAM Modules

Write Cycle (Early Write)

tac

VIH
VIL

trco

CAS
Vi

tASF! — et

1+ taan

——tFIAD—-

tasc —f o

fe—

tap

I._tcnp —]

[

Address

VlH
\

VIH
A\

la— tweH —»

tonr

Vou—

e tos ]

ton

-
Valid Data In

R

Hi-Z

Dour
Vo -

< or L
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IBM11D2400BA IBM11D2370BA
IBM11E2400BA IBM11E2370BA
2M x 36/2M x 40 DRAM Modules

Write Cycle (Late Write)

tac
taas thp — o
Vi — R
s \
Vi - s i
tesn
taco task I—— terp —
Vi = A
CAS teas
Vi _ \
le— trRap —]
tasp—] - tasc —of e
I [ A —tcan
tar
R
Address Column

e toz0 |

la—toH —f

{OHR ——of

.

Valid Data In

VOH—
Dour Hi-Z Hi-Z*
VoL—
“H"or “L" "Output remains Hi-Z because WE is latched internally following twp min.
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1BM11D2370BA IBM11D2400BA
IBM11E2370BA IBM11E2400BA
2M x 36/2M x 40 DRAM Modules

Read-Modify-Write Cycle
tawc
tras tap —uf
Vi — y |
RAS \
Vi - - i
tesn
treo trsH -‘1 e teap
Vin— X
CAS " \ teas
Vi - le— tRAD ] . +
tasr—| ol tasc — e
Lol tRat|e— - feTlcan

Address

tWCR
fa—
tFlWD

thac

- toro
"H"or"L"  “Output remains Hi-Z because WE is latched internally following tyyp min.
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1BM11D2400BA IBM11D2370BA
IBM11E2400BA IBM11E2370BA
2M x 36/2M x 40 DRAM Modules

Fast Page Mode Read Cycle

VIH -

X
7

VIL -

trasp

tCPRH

l«—trcD ——s]

O

Address

e tep o]

e—pgH ——=|

le lcRP

“H" or “L"
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IBM11D2370BA IBM11D2400BA
IBM11E2370BA IBM11E2400BA
2M x 36/2M x 40 DRAM Modules

Fast Page Mode Write Cycle

trasp
Viy — p!
RAS
Vio - 1 |
tec
le_trco N R tep,| fo—TRSH —
Vig — ' i | a3
CAS le—tcas — \<— toas —s le—tcas —
Vi - ' I \ {
le—tesn
l_tan .
tash| [taan  tasc  [toan tasc | tean
Vin
Address Row & Column 1 Column 2
Vi
i
l trap
tow. ———t  —tow
l._twen

tre

tere

{ W or L

Page 402

8189248
MMDS34DSU-00
Revised 7/94



IBM11D2400BA IBM11D2370BA
IBM11E2400BA iBM11E2370BA
2M x 36/2M x 40 DRAM Moduies

Fast Page Mode Read-Modify-Write Cycle

VIH
Address
VlL

‘il:ljttoﬂ*

D1

trasp trp
e trrwc s
e taco___ ] ter L tep | pe—tRsH RP
- tcas _\4— tCAS‘;V N tcas
i \
fowt -] Towl —» L
tean
\
Column 2
tCF'W»——-—’
tawD —d tawp —a|
tlncs [ 1 1 tacs
t —
I tWP'I N o twp fowo
\_ | teac \._ teac [~
e tan ] e taa ]
tepa le—tcra
loen—\ | [*—togn —
- toea

o or L
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1BM11D2370BA IBM11D2400BA
1BM11E2370BA IBM11E2400BA
2M x 36/2M x 40 DRAM Modules

RAS Only Refresh Cycle
tre
tras le—— tRp ——f
Vi — 1 1 1
RAS /
Vi — b |
L K
tapc =]
Vin -
CAS
Vi —
lof tRAH—

tASR —nf for—

Von —

Hi-Z

Dour
VoL —

oL

Note: WE, OE, D,y are “H" or “L"
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CAS Before RAS Refresh Cycle
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